Aims. We aim to identify the stellar populations (mostly red giants and young stars) detected in the ISOGAL survey at 7 and 15µm towards a field (LN45) in the direction ℓ = −45, b = 0.0.
Introduction
ISOGAL survey data at 7 and 15 µm of about 16deg 2 in selected fields of the inner Galactic disk have allowed the detection of about 1 × 10 5 point sources down to ∼10 mJy at 15 µm and 7 µm.
In conjunction with ground based near-IR surveys (DENIS, 2MASS), they offer the possibility to investigate the different populations of infrared stars in the Galactic disk up to 15 µm. The technical characteristics of the five wavelength ISOGAL-DENIS point source catalogue are presented and discussed in detail by Schuller et al. (2003) , while Omont et al. (2003) have reviewed the scientific capabilities and the main outcome of ISOGAL.
The best detected stellar class is that of AGB stars which are almost completely detected above the RGB tip at least at 7 µm up to the Galactic Center Omont et al., 1999) .
The infrared color (K S -[15]) 0 is a very good measure of their mass-loss rate .
The mass-loss rate can also be derived from the pure ISOGAL color [7]-[15] , which is practically independent of extinction. Combined with variability data from MACHO (Alcock et al., 1997) or EROS (Palanque-Delabrouille et al., 1998) , ISOGAL data of bulge fields have shown that practically all sources detected at 15 µm are long period variables with interesting correlations between the mass-loss rate traced by the 15 µm excess and variability intensity and period (Alard et al., 2001 ). The 15 µm data from the fields observed (0.29 deg 2 in total) in the Galactic bulge (|b| ≥ 1 • )
have been used by Ojha et al. (2003) to infer global properties of the mass returned to the interstellar medium by AGB stars in the bulge. However, similar work has not yet been carried out in the disk ISOGAL fields because of the difficulty in properly estimating distances along the line of sight.
Red giants are by far the most numerous population of luminous bright stars in the near and mid-infrared. They are detectable through out the Galaxy with modern surveys such as 2MASS, DENIS, GLIMPSE, ISOGAL and MSX. The reddening of various infrared colours may be used to trace the interstellar extinction, A V . However, the near-IR colours J − K S or H − K S are generally the most useful because of greater sensitivity to extinction with A J -A Ks ∼ 0.17 A V and A H -A Ks ∼ 0.06 A V (Glass, 1999) . Such methods have been used for systematic studies of the extinction in large areas from DENIS (Schultheis et al., 1999) and 2MASS (Dutra et al., 2003) , and also for modeling of Galactic stellar populations from these surveys (Marshall et al., 2006) .
When the luminosities of the red giants are known, e.g. those of the 'red clump' or the RGB tip, one may infer both extinction and the distance from colour-magnitude diagrams (CMD) such
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as J vs J − K S . The numerous giants of the red clump are known to be, by far, the best way to make 3D estimates of the extinction along Galactic lines of sight by determining distance scales from their well defined luminosities and intrinsic colours. López-Corredoira et al. (2002) , Drimmel et al. (2003) and Indebetouw et al. (2005) have exploited the red clump stars of DENIS and 2MASS to explore the extinction along various lines of sight.
The 6-8 µm range is not as good an indicator of AGB mass-loss as 15 µm. However, the sensitivity of ISOGAL at 7 µm allows the detection of less luminous giants below the RGB tip at the distance of the bulge . The large number of such stars, ∼10 5 , detected by ISOGAL in the Galactic disk and inner bulge may also be used to study the mid-infrared extinction law at 7 µm by comparing K S - [7] with J − K S . Jiang et al. (2003) have used this approach along one line of sight. This method may even be extended to the derivation of extinction at 15 µm from the ratio K S -[15]/J − K S . It has recently been applied to all the exploitable ISOGAL lines of sight (more than 120 directions at both wavelengths of ISO) in the Galactic disk and inner bulge (Jiang et al., 2006) .
Young stars with dusty disks or cocoons are the other class of objects to be addressed using ISOGAL's ability to detect 15 µm excess. Felli et al. (2002) have thus identified 715 candidate young stars from relatively bright ISOGAL sources with a very red [7] - [15] color. has proposed another criteria for identifying such luminous young stellar objects based on the non-point source like behaviour of the 15 µm emission. However, various reasons have limited the full exploitation of ISOGAL for young star studies; e.g. lack of complementary data at longer or shorter wavelengths which makes it difficult to have a good diagnostic of the nature of the objects, their luminosity and mass; lack of angular resolution which may preclude deblending of nearby sources; limited quality of the data, especially in the regions of active star formation with high diffuse infrared background.
Other infrared surveys, IRAS and MSX (Price et al., 2001) , have covered the complete Galactic disk, including bands at longer wavelengths, but with a very limited sensitivity, especially in the range 12-20 µm where ISOGAL is three or four magnitudes deeper than MSX. However, the much increased panoramic capabilities of Spitzer Space Observatory have now made available much deeper data in the four IRAC bands (3.6, 4.5, 5.8 and 8.0 µm) in the main part of the whole Galactic disk from the GLIMPSE Spitzer Legacy Project (Benjamin et al., 2003 (Benjamin et al., , 2005 , extended to the whole inner disk with GLIMPSE II. GLIMPSE is about one order of magnitude deeper than ISOGAL in the range 6-8µm, and it has a better angular resolution, but it lacks extension at longer wavelength as provided by ISOGAL at 15 µm. We note that the MIPSGAL project with
Spitzer will provide longer wavelength (MIPS bands at 24µm and 70µm) coverage in the near future (Carey et al., 2005) .
The main purpose of the present paper is to begin a reassessment of ISOGAL data in conjunction with the availability of GLIMPSE data. We have chosen a standard ISOGAL field with good quality data and covering a relatively large area and latitude range, allowing a valuable statistical study. We have made a complete analysis of the ISOGAL data and validated their quality using the GLIMPSE data. We discuss their various science outputs, especially at 15 µm, including complementary information in the line of sight, especially from GLIMPSE/2MASS and CO millimetre observations. Our main goal from such a case study is to validate general methods for a subsequent complete exploitation of 15 µm data in all ISOGAL fields, complemented by near-IR and GLIMPSE data, especially for systematic studies of AGB stars and their mass-loss and dusty young stars of intermediate mass.
The paper is organized as follows: Sect. 2 recalls the general properties of ISOGAL data and describes the associations of ISOGAL point sources in this field with GLIMPSE, 2MASS, and MSX sources. Section 3 discusses corresponding statistics and the validation of ISOGAL quality using GLIMPSE data. Section 4 is devoted to interstellar extinction in this direction, the mid-IR extinction law and stellar dereddening, and comparison with CO emission across the field, in order to infer a rough three dimensional picture of extinction and source distribution. Section 5 deals with the nature of the sources: the AGB population, its mass-loss, luminosity function and relation with the RGB population, identification of the relatively few young stars in this direction and their properties and relationship with various other indicators of star formation.
The data set

ISOGAL observations and data reduction
The details of the ISOGAL observations with ISOCAM (Cesarsky et al., 1996) and the general processing of the data are described in Schuller et al. (2003) . The reduction of the data was performed first using the standard 'CIA' package of ISOCAM pipeline (Ott et al., 1999) , with post-processing specific to ISOGAL data including simulation of the time behaviour of the pixels of the ISOCAM detectors; PSF source extraction optimised for crowded fields; removal of residual source-saturation artefacts; specific photometric calibration; 7-15 µm band merging etc .
For the present case study, we selected an ISOGAL field in the disk, with a large area (0.16 deg 2 ), LN45, towards longitude ℓ = −45 • , covering the latitude range |b| < 0.5
• . The LN45 field is designated as FC-04496+0000 in the ISOGAL PSC where FC represents fields observed in both 7µm and 15µm and the next digits represent the galactic longitude and latitude of the center of the field. The data are of good quality with repeated observations (two Fig. 1 . The LN45 direction is shown as a solid line overlaid on the spiral arms (dotted curves) from Russeil (2003) . Distances are marked every 2kpc below the solid line. Numbers above the solid line are the kinematic velocities in km s −1 of the CO clouds (Lang, 1999) at those distances.
observations at 15µm) for quality verifications. As shown in Fig. 1 , this is in a direction tangential to the Scutum-Crux arm and also crosses the Sagittarius-Carina arm (Russeil, 2003) . A colourcomposite image resulting from the ISOGAL observations is shown in Fig. 2 . The young stellar object candidates (YSO, see Sect. 5.2) are marked in this figure with blue squares. The observational parameters are reported in Table 1 . A preliminary analysis of the same field, observed as part of the science verifications of ISOCAM, has been presented by Perault et al. (1996) .
Broad band ISOCAM filters at 7 µm (LW2) and 15 µm (LW3, (Blommaert et al., 2003) ii) δℓ/2 & δ b/2 are the dimensions in degree of the rectangular field retained for this study within the observed field, to avoid edge effects on the quality of data and associations iii) Observations are with 6" pixels.
The standard ISOGAL-DENIS catalog for this field has been constructed using the ISO observations 24901257 and 60600458 in LW2 and LW3 respectively. For the source identification and band-merging procedures used we refer to Schuller et al. (2003) and Omont et al. (2003) . The number of sources extracted are 699 and 352 respectively in the LW2 and LW3 bands within the limiting magnitudes 9.87 and 8.62, corresponding to flux limits of about 10 mJy and 7 mJy, respectively. In the ISOGAL-DENIS point source catalog (PSC) there are thus a total of 746 ISOCAM sources, out of which 305 objects are detected in both LW2 and LW3 bands, 394 objects detected in only LW2 and 47 objects detected only in LW3 band. Among the 305 LW2 -LW3 associated sources, 289 sources have good association quality flags (3 or 4) and 16 sources have doubtful associations with quality flag 2 . With an association radius of 5.4
′′ and a one sigma distance uncertainty of 1.7 ′′ , the upper limit to the number of chance associations between LW2 -LW3 is less than 1 (0.3% of 305 common sources).
The dedicated DENIS data for this field, as published in the version 1 of the ISOGAL-DENIS PSC catalog, are extracted from a series of observations in 1996 and 2000. We have complemented this set with additional DENIS data from the regular DENIS observations (strips) for the whole field. The identification procedures employed are the same as discussed in detail by Schuller et al. (2003) . 
Cross identification with other surveys
Sources in the ISOGAL-DENIS catalog were cross-identified with corresponding sources in the other large scale surveys -2MASS, GLIMPSE, and MSX. The procedure adopted is discussed below. At all stages the process was tailored to reduce the possibility of chance associations.
Association between ISOGAL-DENIS and GLIMPSE-2MASS
Version 2 of the GLIMPSE catalog 1 provides the 2MASS photometry for the GLIMPSE counterparts. The total number of sources extracted in the IRAC4 band of the GLIMPSE-2MASS catalog is 4601. We note that sources saturated in GLIMPSE but not saturated in 2MASS are not included in the version 2 of the GLIMPSE-2MASS catalog. The saturation limit in GLIMPSE IRAC4 band is 4 mag.
The Spitzer pointing accuracy is better than 1 ′′ (Werner et al., 2004; McCallon et al., 2007) . The ISOGAL/DENIS catalog PSC has its astrometry derived from that of the DENIS I band which is in turn based on the USNO catalog. Therefore the positional uncertainty in the case of the ISOGAL PSC is also of the order of 1 ′′ .
The sources in the ISOGAL-DENIS catalog were cross-identified with the GLIMPSE-2MASS
catalog using search radii of 3.8 ′′ . To have probability of chance association below 10% the search radius, r s , was computed from the requirement that nπr 2 s = 0.1, where n is the source density of the GLIMPSE-2MASS catalog. Here n = 28756 sources per sq. deg giving r s = 3.8
′′ . The probability of false associations drops to less than 4% when one considers that 95% of the ISOGAL sources are associated to a GLIMPSE-2MASS source within 2.3 ′′ . Based on the association distance and various photometric criteria we define a set of quality flags as listed in table 2.
The definition of the association or quality f lags (based on a combination of photometry and astrometry) is described in detail in the readme file accompanying the electronic version of the LN45 catalog and also in the online appendix (see Sect. A) with this article. Fig. 3 illustrates the f lag definitions for the cases where associations exist between GLIMPSE and ISOGAL (on a scale of 1 to 5). We list the total number of sources with the various f lags in our catalog in Table 2 .
Sources with a f lag of 0 (cases of weak detections in only one of the ISO bands) are excluded from the discussion. The final catalog for the LN45 field contains 681 sources (after excluding the f lag 0 sources) out of which 8 sources do not have GLIMPSE counterparts in the IRAC4 band within 3.8 ′′ . Three of these are cases due to saturation in the 8µm band ( f lag = 9). Five relatively bright sources found in the ISOGAL catalog but not in the GLIMPSE 8µm (but below the saturation limits of GLIMPSE) are apparently extended sources or blends. There are no 8µm sources within 5 ′′ of the ISOGAL source in the GLIMPSE survey for three of these sources ( f lag = 8), while the other two have GLIMPSE counterparts at 4.2 ′′ ( f lag = 7).
Associations with MSX
The MSX catalog in the LN45 field area contains 76 sources, of which only 13 are detected in 
Multi-band Point Source Catalog
Finally we have a catalog of 673 reliable ( f lag = 1 to f lag = 5) ISOGAL sources with measurements in the GLIMPSE survey. We also include the 8 additional sources discussed above (with f lags 7-9) to get a total of 681 sources. MSX, 2MASS and DENIS photometry is provided where available. A brief extract of the table is in the Online Sect. B. The entire table is available electronically at the CDS. The format of the catalog with the details of the columns is listed below.
-identification number colour. This is used to define the various flags (from 0 to 5).
-type of source (AGB, RGB, YSO, PNe)
-distance (kpc) and A V (mag) as derived assuming the Red Clump Locus method (see Sect. 4 . 2) with typical errors.
-MK S andṀ for the AGB/RGB (see Sect. 5.1)
-general remarks about the source including comments on validity or otherwise for derived distance.
In Fig. 4 , we show the 2MASS CMD J − K S vs J with the associated mid infrared sources from different surveys (see also the online Sect. C). Note the varying levels of completeness in the various surveys. The completeness is a function of the wavelength, sensitivity and the spatial resolution of the surveys. This diagram will be discussed in detail in Sect. 4 for source distance and extinction determination.
Accuracy of ISOGAL data
In this section, we discuss the accuracy of the ISOGAL data using repeated observations (at 15µm) and using the completeness of identification with GLIMPSE.
Comparison with GLIMPSE data
In Fig. 5 we exhibit the number counts versus magnitude histograms of (a) the 7µm detections (b) the 15µm detections, and (c) the IRAC4 8µm detections. Three ISOGAL sources below the GLIMPSE saturation limits do not have 8µm counterparts ( f lag of 8 and 7) within 3.8 ′′ . However, going to larger association radius retrieves GLIMPSE counterparts for two of the ISOGAL sources (with a corresponding flag of 7). Inspection of the images show that these 5 sources are slightly extended (blended) in the ISOGAL images while they are resolved by GLIMPSE into individual sources. These 8 sources are shown with different symbols in the ISOGAL CMD of Fig. 6a .
A GLIMPSE colour magnitude diagram is shown in Fig. 6b where we overplot the ISOGAL non-detections with different symbols. As can be seen, only a small fraction of the bright sources are missed by ISOGAL due to poorer resolution (blends). These sources are shown as open squares in Fig. 6b . Schuller (2002) had found that extended sources in the ISOGAL inner bulge fields had relatively much larger photometric errors (derived from the fitting of the point spread function). We note that the blended/extended sources in the LN45 field do not show any similar trends. 
Repeated 15µm ISOGAL observations
Repeated ISOGAL 15µm observations show that the dispersion (rms) in the 15µm photometry is better than 0.3 m for the bulk of the sources while it reaches 0.5 at the fainter end. Three sources are found to be variable in the two epochs of the ISOGAL observations and are discussed in the section 5.1.
Interstellar extinction and distance scale
4.1. Local value of optical extinction from main-sequence stars LN45 field, to be nearly uniform between 2 and 3 magnitude up to a distance of ∼ 3.5kpc. This ISOGAL field direction, as already mentioned, crosses the Sagittarius-Carina arm at 1-2 kpc and 15 kpc, and it is almost tangential to the Scutum-Crux arm from ∼4 to 10 kpc (Fig. 1) . The stars considered in the study by Neckel et al. (1980) belong either to the Sagittarius-Carina arm or the nearby region in front of this arm or just beyond. The determination of the extinction to farther distances must rely on the near-infrared, which is much less absorbed, and the reddening of red giants.
4.2. Near-infrared CMDs of red giants, extinction and distance scales In a large field such as LN45, the extinction may vary significantly because of the range of galactic latitudes and the clumpiness of molecular clouds. With the very large number of clump stars available, one can try to use them to trace the extinction in a number of smaller, more homogeneous spatial cells tiling the whole field.
In order to define an approximate distance scale, we first assume that the average extinction in each field is just proportional to the distance d, and fit a mean curve for the red clump locus (RCL)
following the method of Indebetouw et al. (2005) and their Eqs. 2 & 3:
where c J and c Ks are the average extinction per unit distance in the J and K S bands. We assume the same standard values as used by Indebetouw et al. (2005) and López-Corredoira et al. (2002) (see also Wainscoat et al., 1992) For defining such cells, it seems logical to use the galactic latitude, b, limits corresponding to the beams of the CO survey of Dame et al. (1987) , in order to make a correlation with the specific extinction of the molecular clouds inferred from the CO intensity. Nine CO spectra cover nearly completely the LN45 b range and we have defined nine cells corresponding to the b range of each beam. These are tabulated in Table 3 . The CO spectra are inset in Fig. 7 .
For each cell, we have got a reasonable fit of the global RCL with the following procedure.
We first determined the best value of c J for the two ends of the curve: the local one, and the one for the largest extinctions available in each group corresponding to some location in the ScutumCrux arm. The combination of these two segments provide a reasonable fit for more than half of the curve in all cases. By inspection we determine the value of J − K S (or of d or A V ) for which the considered segment is an acceptable approximation; and we finish by joining the two segment ends by a linear interpolation in c J . The distance and A V at the farther end of the RCL and the corresponding J, J − K S are listed in Table 3 Dame et al. (1987) and the corresponding A V and distance from the Besançon Model (BM) (Robin et al., 2003) . All the cells are taken centered at ℓ = 315.0 between the two b values However, considering the fact that the model relies on many parameters such as scale length and height of the thin and thick discs, metallicity distribution, etc, the discrepancies are not significant.
For the highest latitudes, |b| ∼ 0.5 • , it is seen that the distances traced by the RCL range up to 7 kpc (see Fig. 8a ), i.e. over a substantial part of the Scutum-Crux arm. However, at the lowest latitudes, |b| < 0.2 • , only red clump stars in the nearest part of the Scutum-Crux arm, at 4-5 kpc, are detected in J by 2MASS. The largest A V seen in this field is close to 30 magnitudes for stars close to the RGB tip with J − K S ∼ 6 magnitude.
In the various CMDs, e.g. J vs J − K S , for each distance (and reddening) determined from the red clump, one may trace the corresponding isochrone of the red giants of various luminosity (see e.g. Fig. 7 ), assuming it is uniquely defined and in particular that these stars have approximately the same age and metallicity in a given direction. For each ISOGAL red giant, including most AGB stars without too strong mass-loss, one may thus determine its distance and luminosity by tracing the corresponding isochrone (Bertelli et al., 1994) from the position of the source in the plot and considering its intersection with the red clump locus (Fig. 7) . This method applies to the majority of ISOGAL sources since they all are such red giants. In the absence of other information about Table 3 .
the nature of the source, we have used it systematically for all ISOGAL sources, at least as a first approximate step. However, it should obviously be modified and adapted to the actual nature of the sources, in particular for the three other main classes apart from the red giants:
1) Main sequence stars; ISOGAL detects them only at very short distances (e.g. ∼ 100 pc for a K0V star, ∼ 250 pc for an F3V star, ∼ 300 pc for a B9 star). They have thus small reddening, and bluer intrinsic colours or smaller luminosity than red clump stars. The most obvious cases among ISOGAL sources are a few sources located below the red clump locus or to the left of the A V =0
isochrone of red giants in Fig. 7 .
2) Young stars; class II and III protostars have intrinsic near-IR colours not very different from that of red giants, so that de-reddening them as if they were red giants, may give sufficient constraints on their distance and luminosity. However, being embedded in dust adds to the uncertainty in estimating the extinction and distance to many of these sources.
3) AGB stars with mass-loss large enough to modify (J − K S ) 0 with respect to the isochrone by significant circumstellar dust absorption (Ṁ >∼10 −6 M ⊙ /yr). A few such sources may be easily identified from K S -[15] (see Sect. 5.1 and Table B .1) but disentangling their interstellar and circumstellar extinction remains difficult which adds uncertainty to their distance and luminosity determination.
A special case occurs for the most distant ISOGAL stars (mostly AGB) detected in J and K S but for which the isochrone would cut the red clump locus beyond the range it is detected (Fig. 7) . However, one may still infer an approximate value of their distance by noticing that the isochrones actually cutting the RCL, have approximately constant δ(J − K S )/δd spacing. One may thus extrapolate this to draw isochrones at larger distances (Fig. 7 ).
Keeping these difficulties in mind, we give in Table B .1 an estimate of the reddening and distance to the ISOGAL sources with detections in J and K S , assuming that they are red giants fitting the standard isochrone of Bertelli et al. (1994) , except for those having very large mass-loss as discussed in Sect. 5.1, and those identified as young stars (see Sect. 5.2) as well as the foreground main sequence. It is easy to infer the luminosity L bol from K S 0 with the well established bolometric correction, BC K , for such red giant stars close to 3 (see e.g. (Frogel & Whitford, 1987) ) and Fig. 6 of Ojha et al. (2003) .
Variations of extinction across the field and correlation with CO
As discussed above (Sect. 4.2), the extinction is not uniformly proportional to the distance in the line of sight. The total extinction may be attributed to two main components -the first being proportional to the average interarm column density of dust. The second component of extinction is localized and associated with the excess of interstellar molecular gas in the spiral arms.
The effect of extinction in the Scutum-Crux arm should be responsible for the irregular patterns Figure 10a shows the (K S −[15]) 0 vs. M K s0 diagram for stars to which the distance has been derived.
Nature of sources
Note that this implies that these sources have J and K S counterparts. Theoretical tip of the RGB (Schultheis et al., 2000) . The derived distance of 5 kpc for this object is certainly too low (due to uncertain 2MASS J band photometry) which means that the absolute magnitude must be much brighter. This source is not shown in the Fig. 10a due to its distance being very uncertain. Fig. 10b . The various stellar populations detected by ISOGAL are plotted with different symbols in this figure. This figure is further discussed in the Sect. 5.2. ISOGAL-P J143318.1-604938 (number 636 in the LN45 catalog) is actually the well known planetary nebula ESO 134-7 (Kerber et al., 2003) . This planetary nebula is notable for it's exceptionally high velocity wind and [WN] nucleus (Morgan et al., 2003) . This has been miss-identified as a YSO candidate by Felli et al. (2002) . This source is marked by a magenta triangle in Fig. 10b and does not appear in Fig. 10a due to uncertain distance.
ISOGAL [7]-[15] vs [15] CMD is shown in
5.1. AGB stars and mass-loss 5.1.1. Identification, distance, variability, dereddening and luminosity of AGB stars to be AGB or RGB stars with derived distances are plotted, so that young stellar objects are not included. As discussed by Omont et al. (1999) and Glass et al. (1999) this diagram represents a mass-loss sequence. We have superimposed objects which are variable in K S and J (based on the 2MASS and the DENIS data which were observed at different epochs) with an amplitude larger than 0.4 mag in J and 0.2 mag in K S . We found in total 5 variable AGB stars which populate the typical region of long period variables (LPV) (see also Glass et al., 1999) and one object (number 551 in Table B .1) with an absolute magnitude MK S = −5 below the RGB tip. Its colour in
suggests a red giant classification and as it has small J − K S colour, the star is expected to be nearby. A total of 3 sources (numbers 233, 424 and 729 in Table B .1) were found to be variable (amplitude > 0.5 mag) in the repeated 15µm observations. Note that this variable identification has been inferred from observations of only two epochs. Therefore, the actual number of LPVs is certainly much larger, particularly the sources with luminosities larger than the RGB tip. Schultheis et al. (2000) claim that about 40% of the variable stars can be recovered using only two epoch measurements. Figure 11b shows the luminosity function in the MK S band for the RGB and AGB stars. The tip of the RGB and the red clump are indicated. The peak in the general distribution is at MK S = −5, while those sources with 15 µm ISOGAL counterpart peak at one magnitude brighter. This is due to the reduced sensitivity and completeness of the 15 µm flux. We detect all AGB stars at 15 µm in this direction, while the 15 µm sources get incomplete just below the RGB-tip.
Mass-loss rate determination from 15µm excess
It is generally agreed that the mid-infrared excess ([λ 1 ]-[λ 2 ]) 0 is a good indicator of the massloss rateṀ of AGB stars (Whitelock et al., 1994; Le Bertre & Winters, 1998; Ojha et al., 2003) . Ojha et al. (2003) respectively.
also Alard et al. (2001) ). Ojha et al. (2003) discussed two models to relate AGB infrared colors to mass-loss rates. We have used dust radiative transfer models by Groenewegen (2006) [7] ) 0 has a low sensitivity for small mass-loss rates, but could be conveniently used for high mass-loss rates.
Candidate young stellar objects
In the current work, sources with an excess in the mid-infrared (see Fig. 13a ) and relatively small near-infrared colours, (J − K S ) are identified as Young Stellar Object candidates (YSO). The properties listed above are indicative of relatively nearby, less extincted sources so that the mid-infrared excess has to arise from circumstellar dust in which the star may be embedded. All of these 15µm 13b ). There are two faint 7µm sources without 15µm counterparts. We include these in the list of candidate YSOs as they have GLIMPSE colours (Fig. 14a ) consistent with those expected for YSOs. 
Conclusion
We have studied a large ISOGAL field towards the Galactic disk and established a standard mode of studying the large set of ISOGAL observations of the disk. We show that the stars of the red clump can be traced all along the line of sight using the 2MASS J and K S data up to the start of the Scutum-Crux arm towards the ℓ = −45 • direction. We find that the locally accepted value of the extinction per unit distance, c J , is sufficient to fit well the red clump locus up to 2.5kpc in this direction. However, beyond 2.5kpc, c J varies with galactic latitude and increases with distance. We use the red clump locus to obtain the distance and extinction towards individual stars assuming them to be red giants and thus following the RGB/AGB isochrone. The distribution of stellar density rises as one hits the spiral arm at 4kpc. The 2MASS data are not deep enough to detect the stars of the red clump at distances larger than 4kpc at the lowest galactic latitudes. We do see more luminous AGB stars to larger distances.
Most of the red giants brighter than the stars of the red clump are detected by ISOGAL at 7µm.
The (K S -[15]) 0 colour provides the mass loss rates for the AGB stars. There are not many AGBs with large mass-loss rate in this direction.
From the mid infrared colour excess we identify a total of 22 YSO candidates in this field.
We provide a catalog of the sources detected by ISOGAL with the estimated extinction and distance. We tabulate also the mass-loss rates for the several hundred red giants towards this field.
Appendix A: Flag definition for ISOGAL-GLIMPSE association : readme file r0 = radius of association for 10% chance of false association r0 = 3.8 for new GLIMPSE catalog with 4601 IRAC4 (i4) sources for LN45 r1 = 2.3'' and r2 = 1.5 for LN45 field m7 -LW2 detection; m15 -LW3 detection; m81 -nearest GLIMPSE source ; m82 -next (second) nearest GLIMPSE source Flag = 9: Saturated in GLIMPSE i4 :
ISOGAL (m7) brighter than 4 and no source in GLIMPSE i4 Flag = 8: Not at saturation level but no GLIMPSE -could be due to extendedness ISOGAL (m7 & m15) present and (m7 fainter than 4 and m15 brighter than 5) and no source in GLIMPSE i4 Flag = 7: Not at saturation level and GLIMPSE source in r > r0 and r < 4.5'' Flag = 5: very secure associations (separation < 1.5 && abs(m7-i4) < 0.3)
i.e. r < r2 and |m7-m81| < 0.3 and no other GLIMPSE source within r0 Flag = 4: secure association (1.5 < separation && separation < 2.3 && abs(m7-i4) < 0.5)|| (separation < 1.5 && abs(m7-i4) < 0.5 && abs(m7-i4) > 0.3) 4.1 r2 < r < r1 and |m7-m81| < 0.5 and no other GLIMPSE source within r0 4.2 r < r2 and 0.3 < |m7-m81| < 0.5 and no other GLIMPSE source within r0 4.3 r < r2 and |m7-m81| < 0.3 and m82 > m7+1 (i.e. second GLIMPSE source fainter by atleast 1mag) Flag = 3: probable association (separation > 2.3 && abs(m7-i4) < 0.5)|| (separation < 2.3 && abs(m7-i4) < 1.2 && abs(m7-i4)>0.5)|| (separation < 2.3 && m7 > 20)
3.1 r1 < r < r0 with |m7-m81| < 0.5 and no other GLIMPSE source within r0 3.2 r < r1 with 0.5 < |m7-m81| < 1.2 and no other GLIMPSE source within r0 3.3 r < r1 with 15micron detection only and no other GLIMPSE source within r0 3.4 r < r1 for second neighbour with |m7-m82| < 0.5 and |m7-m81| > 0.5 -keep the second neighbour as association in this case Flag = 2: possible association (separation < 3.8 && separation > 2.3 && abs(m7-i4) < 1.2 && abs(m7-i4)> 0.5)|| (separation < 2.3 && abs(m7-i4) > 1.2 && abs(m7-i4) < 2.2)|| (separation > 2.3 && m7 > 20)
2.1 r1 < r < r0 with 0.5 < |m7-m81| < 1.2 and no other GLIMPSE 2.2 r < r1 with 1.2 < |m7-m81| < 2.2 and no other GLIMPSE 2.3 r1 < r < r0 with 15micron only and no other GLIMPSE within r0
2.4 r1 < r < r0 for second neighbour with |m7-m82| < 1 and |m7-m81| > 1.5
-keep the second neighbour as association in this case -based on the GLIMPSE source quality flag: if the SQF bit 14 is set (i.e. 8192), then degrade the ultimate ISOGAL+GLIMPSE quality flag by 1.
-if there is also a detection at LW3 then increase the flag value by 1 -this is for sources with otherwise flags of 2 and 1 based on m7 values.
Appendix B: Multi-wavelength catalog for LN45 field 
